A 16-year-old male had simultaneous bilateral tibial tubercle avulsion fractures after making a sudden stop while running at full speed. The left knee injury (type V) was minimally displaced, was treated conservatively with closed reduction, and the patient recovered uneventfully. The right tibial tubercle injury was unusual. The tuberosity and anterior aspect of the proximal epiphysis remained as one, but there was severe intra-articular comminution posterior to the displaced tubercle fragment. The right knee injury (type III) required open reduction and internal fixation to reduce the apophyseal fragment and 2 intra-articular displaced fragments. The patient's recovery was complicated by a severe, persistent flexion deformity on the right side. Eventually, the patient required manipulation under anaesthesia, extensive continuous passive mobilisation and a turnbuckle extension splint. A residual 5-degree flexion deformity remained at 16 months post-injury.
INTRODUCTION
Avulsion fractures of the tibial tuberosity are uncommon, comprising only 0.4 to 2.7% of all epiphyseal injuries. 1, 2 There have been 230 published cases with tibial tuberosity avulsion fractures, 3 but simultaneous bilateral tibial tubercle avulsions are uncommon, with only 11 cases reported. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] 
CASE REPORT
In July 2003, a 16-year-old male made a sudden stop while running at full speed. He immediately experienced intense anterior pain bilaterally and was unable to bear weight on either leg. A physical examination revealed bilateral swelling, tenderness, and loss of active knee extension. A patella alta was observed on his right knee. Radiographs demonstrated bilateral tibial tubercle avulsion fractures (Fig. 1 ). The left knee had a type-V avulsion injury; the tibial tubercle was displaced along with a Salter-Harris type-II fracture extending through the posterior physis. The right tibial tubercle was anteriorly and superiorly displaced, but remained as one large fragment extending to the joint surface (type IIIA). Computed tomography (CT) demonstrated additional fracture fragments and a prominent step within the joint, posterior to the intact apophyseal fragment (Fig. 2 ).
The left knee was managed with closed reduction and cylinder casting in full extension. The right knee injury was managed with an open reduction and internal fixation. A fracture fragment near the anterior cruciate ligament insertion was successfully reduced with a suture. The large apophyseal fracture and remaining intra-articular fragment were reduced using 2 cancellous screws and one cannulated screw, respectively. An above-knee cast with mild flexion was used to immobilise the right knee. The patient was instructed not to bear weight for several weeks.
One month after the initial procedure, one of the fixation screws was removed due to its proximity to the articular surface. At 3 months, a full range of motion had been achieved in the left knee; however, the right knee demonstrated a flexion deformity of 30° and an arc of 30° to 50° flexion. Very little progress was made with physiotherapy. At 5 months postinjury a manipulation under general anaesthesia was performed on the right knee with continuous passive motion postoperatively. A fixed flexion deformity of 30° and an arc of 30° to 110° were present at 7 months post-injury. The patient was managed with ongoing therapy, a home stretching programme, and a turnbuckle splint. At 16 months post-injury the patient functioned well with a 5° fixed flexion deformity (Fig. 3) .
DISCUSSION
Watson-Jones 14 originally classified tibial tubercle fractures as 3 types: type 1 occurs within the tubercle allowing a fragment to avulse; type 2 occurs through the proximal tibial physis allowing the entire tubercle to displace; and type 3 crosses the physis into the epiphysis and exits in the joint allowing tubercle 
